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^ (carbon nanotubes) ^ ^ ojofl o]^.^- ^ ± M-i^w ^ 

^(microwave irradiation)^ 7}<i ^ ^ .7^ (inductive heating), 

RF 7 r <i ^ efloi^ (Iaser)# ^ o) ^. H ^ 

-^f* ^nfl x H] ^ ^o.^ (carbon source) 7 y^ ^ ^ 

7 r ^ W ^ 7>i , ^ ^ ^ ^ ^ ^ ^ ^ 



£ 1 



29-4 




1020000055829 



2001/4/1 



e± M * o H oj*^ ^ ^ ^.{Method of 

synthesizing carbon nanotubes and apparatus being used therein.} 

s i^ ^. ^ ,4^ ^ HH ^ ^ m wwm*}7) fl 

7 ^ ■ tJ 

£ 4 51 £ 5^ £ ^4 4^1*). ^ AHH) ^ ^ 

£j<jfl4 7fl^ ^£f 0 ] C } i 

£ 6* £ 4^ ,^ HH] o]Mfe o Has ^o la(llicrowve) M7| . 

s 10* £ ^ 4^ ^ HH] 0]Mfe ^ , £ 7 ^ (induct . ve 

heating) ^ofl ^ ^ ^ ^ ^ 

'^'^ 1*-^*- ^M^l 7j-<i( laser heating) #4 
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£ 12fe £ *UHH1 o]*.^ Rp 7f<i ( Radl0 Frequency 

heating) ^ofl o]*V # ± uf^y ^ ^1*} ofi* 7 fl§Mi 0.3. 5La]# £ ^o]4 

100: #-§-71, 135: #nfl, 

210: D}o]3 S< jolti 7>o1j=, 250: oH3S.4flo]jd ^-^ 7 ). 
300: #-§- 7]-^ ^-SL. 



<14> 



<15> 



^•^•8- carbon nanotubes) % s.*] , ^--f ^ 7 l 

Klocal heating)-)) &± M-i^* ^ gj o H o]^ fe q-^a ^ ^ 

^ ^ tg^ ^ ^ =^ c]€ 7 ^ 4jl 
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°1 Q± M-^^-M.^ tO-SL^l^ -Ip^ 3.^- 7}*\~ Mr^m, 

*}7l3 x]*A3L 91^3. ^ ^ #5. 

*H3 ^H3°fl ^--g-oj nfoj:^ £-o>6fl^ -§-g-£U ojcf. 

<ie> bJ-^ uj-ii^-tf.^ w 0 i-^^(arc discharge), 3M*1 7] ( laser 

evaporation), CVD 1 ^ (Thermal Chemical VaponPeposition) , # D fl ; ^ ^"^^ HItt H" 

e^Kplasma) -^^1 ^ 5dtf:n *)1a1s]ji ^^-t^ <r 



an 



ifl^l ^ £^ ^-^ f£ Ufl 2i?i°-S. ^ tfr^*Kn. Si^l M-, °1 s-i tr 



<i7> zl^ji, o]a]^- o]^^l ^jAlsj ^ ^ ^*>7l a]- 

-g- Tll^M ^SlW, ti>-§-7] ^Sfll- 7>1*Rr ^>'-§-^ Si^f. 7} 

^1 (support )M- 7]^-(substrate)°11 ^>-§-^" ^-t-, 7l^-£ 

^, ^nflo) 7l^Sl ^i^oil ^«_Vol ^tH=f. 

<18> ^-^O] ol^ji7> ^ 7l#^ -M^, #Dfl^ ^w.^ 7J-1 ofl #Dflo] ^- 

<19> ^- ^tgol o] f^2=. 4-g- 7l^^ *M1^ ^-7ltb &± M-^^M. ^ofl oj-g-s) 
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<20> 



<$*}lL, #7] #ofl ±JL ± 7} + W Hj .o. 7 ^ # 7 ] aJ .. 



<21> 



7 >^^- ^^>7l 7}<£°\} 3]*f|^ O]=o)^ 



, #7] SJ-JjLaJ 7>1^ 



^ 7><i o, 1 ol ^^ ^ ^ ^ ^ 7><g ^ ^ ^ ^ 



<22> 



#7]«a) 7]^^ 4^1- ^^ 7] ^ ^ 0 ^ #n]]7V E<as) ^ ^ 



7]^, #7j *]-§-7]o]] Ej-^ 7>^# i^fe *}-g- 7f 



<23> 



&± M-ic^f-w. ^ #*j 4 ^-g-^n)-. 



^n}| 7>^# 



O fc) ~I 



<24> 



71, * 



^71 ^ 7>^^ # 7 ] nMH^olus. ^MM^l^r n>o] 3S $)|o]« hV^J 
^•71 ^7H1 #71 nfoj^s^ojH^ 7}-o) = *H=. nHaS.<|o]i 7 }o] 



584. 5E 



^71 ^ 7}<£^ #71 ^-g-7) ^ofl *J*]£)i=. 
■2^, ^ #7] Jl^4 jgQjofl o) 7 )_^ iW - oi 4 ^ 7] 



SJ-JjL 7}<i^ #7l tiV-^7] ^6f| 



RF ^^7l# Iff - ^rf. #7] ^ 7]- 
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$3 



<25> 



'-f 



<26> 



o 



^ ^H]!"^ <^ 7>X] Cf^- ^BflS £^ 



<27> 



*fl*1 *fl^=M*lfe 5=3<M3 SL±Si\ ^ jit} ^th-i^-i: , 

7j-2:*>7] ^*fl^ ^ol^ f £ig Aj-ofl^ *fS.S. IA]^ 



<28> 
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tr C, ■ ^ ^ ej-^i M-lc^JL ^ ^Itt ^*HHH *lH*Hr ^¥-3 7><i( local 

, -.^eating) 2 ! 7fl^-§: ^^\7] fl^r aflAl^pK . 

^ #*]^- &o] =-4? ^o.S <>]-?-<H*l^- 25] 135)1- <MU30H1 ^1^> 

^ *flStb # D fl 6^ 135* )# ^ ii^Cboat :150) #°fl( 135)1- #*ltb 7l 

#(131) ^o) £<yE)^ «>-§- 71(100)* ^Hl^cf. o]s^ wv-g- 7l(l00)5.fe ^ 

(quartz tube) -g-^l °l-§-€ &t=k 
<3i> oje^ *-S-7l( 100)^(1 #*fl ^-^(135'), ^aj-^-Sfe, #nfl(135)l- 

7}<if>}7) W n>o]^S.4flolti.l- ^l^-^>7l ^tb "^f 7>^-f (200)7> ^l^tf. 



^.w. 7} 1-^(200)^ *H3.^HJi ^-i- W o><>13S.^|o1h. jgj-^l (250)2f t^s} 
u>ol^^^o]a.l- tiV-§-7l( 100) S. 7H ^(guide)S}^ n>ol 3.3.^01 a. 7 ).olH(210)# 

<32> SEtb, 71(100)^ &± M-ic^JB. ^°fl 71-^1- -g-g-SRr #-g- 
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7>i ^#-f(300)£|- *}-§-^ 7\±l afl7ll- afl#^-(600)7"l- c-1 ^l^t}. aV-g- 7 }-^ 

^-^-^-(300)^ li-i ±2.^ 7}±., *\]^, Qty- ^± 7fi2} ^^i(H 2 S)7l-^ # 

7] 7} + o\) ^ ^ 7}-i(H 2 )q- 7>i« -§-^*|-7l ^Sfl 7]-^ ^g- 

afl(bombe)^ o)sf 7 >^ ^tfH<4 *V-g-7Kl00) ^ tifl^-ofl ^^s)^ 7 }^2} -fr^* 
S^S>^ MFC(310) 3l ^(on/off valve :350) -§--§: it^H 4" &4 

. ^^.^1 4^ °1^*V ^g-tHl 31 MFCC310), a l«.(350) 4^ xflE( set )^. 

<33> o]«: ^Ml^l ^^*M°V #*fl(135)fe- £ 2 ^ £ 3^1 w>2f 

(130) 7l ^-(131)^1 %M -g-^r ^o] ^ ^^l* ^Itr ^^flS *H^€ ^£ 

^ €(Fe), M€(Ni) SEfe ^#S(Co) #^p-*!l , ^l^^fl, 

( ferrocene :FeCioHi 0 ) ^-^4^^-^ ( iron pentacarbonyl :Fe(C0) 5 )^r °l-§-l" ^-t-, 

ol&l^- ^ufl^ tflJf-^ ji^l^ SE^r #7.fl<5}iELS. «}-S-7)(100)S. ^S\7] $]f%*\ 

<34> Oj-i- ti>-g-7l(100)oll #*fl 7>^ ^-^(400) » ^ ^^]^- ^ ^Cf. ^Ofl 7 > 

i# ^^-¥-(400)fe Jl^ll^- 5E^- -^^-2] ^nfl SE^ #°fl 7)^°_3. 7}^}^ S. 

3}-7](saturator:410)4 JLsM (410)* ^2:(water bath:430 ) 3l °lsi^r ^^(430) 

ofl ^tJ 1-5] S^§>J1 ^11- ^71 (circulator :450) -g-^- 

^^-^^14. ^^-71(410)^1^ ^£)Tr 71^-2] #nfl^ yfl^ -§-sfl^ a>-g-7l(100) ^\S. 
XI ^-§-71(100) vfl^l-^i #*fl5. ^-g-SMl ^4. 
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<35> ojnfl, tiV-g- 7>i ^-^(300)2f #°fl 7>i# ^--g- ^-( 400)5-^ B] <^ ^ afl^#^ 

iH*}*] i<H5LJ=(f 0U r port: 370)7} id*]^ 7}^°] -JKEtr 1 ^. 7]<#°.3, 

#°fl» ^-f #^1- 7}^<L£. -fM^M $)$\ 2:^(500)7]- H*l€ ^ & 

4. ^^(500)^ #eM^-^(slidax) ^ -Sr£ ^7l (temperature read out) 3. 

o^o^o^ ^nflo} tiV-g-7)(100) Ul^ ^r£l- l^tfl f ^ =§^<5}-Oc] ^ 

£ lofl JE^1€ ^ ^2^M ^^^V 1 ^, ^(S. 2 S£^.-^3^ 135)1- £ 

6°fl S^lfl ti>s} ^ -^r-g- 71(100) vfl°H jE^^tj-CE isj 1100). e>H , °l&ltr #^fl 
(135)^ ^ SE^ *1°1 ^ #^1!- £ 2°fl JE^l*! y>sf £0) #31(130) 



°11 ^1^14, 5. 3*41 £^1€ wl-^r 71^(131) ^1 ^12:^ 9X^. 



#*fl(130)°fl #*fl(135)7> #*]5H ^12^ #nfl ^-^(135')^ Jim (150) -g^l #3 
ti>-g- 71(100)^11 <r 71^(131)^1 ^nfl(135)7V % + 7l:&(131)°l 

#7] ti>-S-7l(ioo) ^3. ^ 



<37> o] 3 *V ^Dfl( 135) Ji.^ 31 3.1k E- ^ ^o] ^-^Jif o)s. ^ 

3}-^-§-, ajl^M, S*i:J= %Sr#(cobalt sulfide), ^ %^-#(iron sulfide), ^ 
€ %5|-#(nickel sulfide) ^4 ^ ^ ^sfl-o]^, o] *}o] ^.g. 3£^>^ 

^ W-§- (metal carbide), ^^i", (metal nitrate), ^Kr'S 

(metal sulfate) ^ °]-g-*!- ^ ZLSli °1 S>HlS #°1 ^ 

^•e 14s tflLilo)E( C obalt naphtenate)s}- -B-7l s}-1M- ^ ^7ltr ^^11(135)5. o] 
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t Sit}. 



<38> 0)9)- ^-o. ^u)](i35)^ 1, q^, s^-e ^«_g_ ^-o. *v x^o] ^ ^^^fll- ^ 

(impregnation)^, 2:71 incipient wetness)^, o]^-ji7^.( ion-exchange)^ -f-fil 
^ y o^^-S. <MC£ 2^ i30)ofl #*1*H #ofl ^(135') ^ ^e|]5. n 

nflS. >«>l-S-*>^q-, ^ ^ , 3Efe W ^ ^s}- 7]^ t}<#^ 7M>fl 



<39> 



^"^1(130)14 7]*Kl31)£- n>ol^^^]o] 7><l£}*l ^ ^E|^ 

^#(Si0 2 ), l^lir #3J-#(A1 2 0 3 ) ^ ^ aLM, -q?*T^g 

^o]y. ^o.^ 7}<£o] 7 }±=-i$- ^(C) ^ tj-^ ^(130)* 

4. ^1(130 H #"fl(135)fe £ 2<>fl ti]-^ ^-o. h.^- igBfl^.: 

M>-S-7l(100)^ 6^ 150 H ^~AA ^ Si 4. 5E^r, #^(135)^ 

71^(100)^1 f4°N ^f(spray) JE^r ^1^1^ (painting) ^ s]*fl*l ^Isjji, #*1 

^ ^S*}- JltflSS) ^-Efl ^sf ^ $41 be^ e^-s}- 71^1 AVEflS col 



i^W. Fe(N0 3 ) 3 9H 2 04 Fe-^^ll- ^^ofl ^ 5wt% <q Fe# 

#*I)(130H ^-^jAl^l ^ cfls^ no'c^l^ tfl^= 24*1 # a] -7}ji t ^ 7 }if 

*2l^ ^"^71 tflgf 500 "C^ ^£5. 3*1 # ^*1^ £ 2 °)| £*1 4g H}^ ^-ol 

Fe(5wt%)/C^ # D fl 135' )■§- *r zieiM-, o]^ ^-o. aj-^o. ^fl^. ^ 

^BflS ^ilS§>7l ^tl" ^4^1 u o V ^°H, ^ *^SLg.5. #nH(135)^- ^(130) ^ 
71^(131) ^°fl #*H^ ^ 
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<41> 



<42> 



#31(130) Hi^r 7]#(i31)6fl ^ ufl(135)1 . iE(i50) ^ofl ^-§-71(100) 

°fl ^tb -f , ^71(100) ^(quartz wool: 190)4 2£ #«MiL ^ # 

-§-71(100) Ml^s.-^ 4 ^.§-4 1 ^tVtf. 

°14 #°fl( 135)7]- #nfl ^£(135') ^Efl^ £<y^ 



7 TX 



714(131 HI #4 



4<H £ oi € ^ ( #-§.71(100) #-§- 7>i«- ^l^^cf(£. 14 1200). o]e-)*}- #-§- 7 > 



44: ±.2.^ 7f^(carbon source gas)* i^rfe- sfuf 



c S / f 



: ; <43> 2. - 



#"11(135) JE^r #nfl -g-V ( 135')7l- oloj^ ^71(100)611 n>o]3S.?|oly 



i°i ^(microwave irradiation)!- #^(135)1- ^-Jf 7><itr4(.E 1300). 4-nf< 

- -4 #°fl(135)5. ol^-S]^. p>ol M $gol^.6fl °m -B-^7>^o] 7^^- #^o,]:,-ola 



■y si , £ 2 



rt: 



3^1 



X|jg w>al- ^ PH^s^oljiSl 0I7HI 4*fH 7><I£t}. 



<44> 



olfiltb 7 r <i£- #nfl(l35)ofl ^nfl*} o. s ^ 



^Jl, #-§-71(100) iflofl 



4-g- 7>i 31^ #31(130), 71^(131) 11(150) ^ 7><gs)4 ^ ^ oicf. tcj-el- 
4, #31(130), £E^r H(150), 7l^-(i31) ^-o.S. -frBj ^ #4^4 



J7«^> A>-g-,g 



5U4. 



<45> 



^3 71-^ ofl ojafl^ 7><i^ #nfl(135) *fl^£]-b 4^1 iii 7 j.^ 



4^ #-§- 7>^o)l S]«fl4 f 



3 ^ £ 4°fl J£4€ 44 £4 #ofl(135) A oHl 4dt 4 



ic#«-( 170)7} ^#€4(5= 1^ 1300). olnfl, ^-71 4i 7}^-^ Dfl# o} 



^lil^ 7>i, 7^ cc^ T3j( -£f.jZj. ^--a- Ej-g}. 7].^^. 



°l-§- 



7}^(carrier gas) 4^-ft n] g_*t 



5U4 
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<46> 



<47> 



<48> 



*}si\- Fe(5wt%)/C^ #nfl ^-^(135')^ o]-g-^c^ ^ uf^o. 

*M Fe(5wt%)/C£) ^(i35- )sl ^ #nfl(i 35 )^ ^HK 130)71- 

2.^ ^ 91*1. ^M-, ^l-(Si02) 5E*r ^-^<4 £o) n>o| 3S cqio)tio]i 

7}<£$X] ^](130)M- 7l£(13lHl *nfl(135)«- ^1^. ^o. t ^ D fl(l 3 5)^ ^ 

(130)fe 7^5)*] ^jl #n)](l35)n]- 7}<%S)±r ^ -f * t"^ flt)-. o) £ ^ o. A j. 7 , 

'-I <« Co(N0 3 ) 3 6H 2 0^ Co-^Sfll- ^f^V ^ lOwtft Co# Si0 2 ^ # 

^1(130)^1 * ( 110°C°IH tflgf 24^1^1; 7i3:A] 7lJ7 ; ^ 7].^ i.^^ 

5°C/min^ ^-g^M 500 ££sL 3*1 # Co(10wt%)/Si0 2 #°fl ^ 

(135')* ^12: oj^Tfl $^(135.)^. in (I50)ofl avo. 7 ) (100) o]- 

oil ^jl, 7>^(C 2 H 2 )^- W ^ 7>^(H 2 S)1- 10ml /-g- : 3ml/ ^2) ^fo S 

«>-g- 71(100)1- s|*l (purge Ml?] *}°] as*| °lJ±-I- 3 o£-# ^W^t)-. ^ 



(130) 



S. ol-g-^ Si0 2 ^ o^fl 7 ><i£l^ &*1^, Cott f>ol3S.4flolu.6j| 



<49> flJ 4 ^-ol ^, a ^. M> u)^ xlo] ^ ^ # ^nl] S ol-g-^V Tj-o^l- ^sl ; ol # 

* f-n-tb Sj-^-i"* ^fflS *J|2:SH 4°1 ol «i ^ 71- 1# sfo} eJ-^ 

i+icWa.* «r #^(135)^1 'INK 130) fe- >S"7lJ4 ^-o] n>o|3 S *(|ol« ofl oj 

«fl ?r°l£l*l SiO 
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<50> ofll- S-ig, ti}<2f ^o] Co ( N0 3) 3 6H20# ^ff-^l ^ f"^ w <^ 10wt% 

Co# Si0 2 1NI(130H ^l^H, tflsf 110M 24^]^^ -£^1^4. £3: 

^flfe- ^# 5°C/min^ ^-^S. ^^t}<^ 500"C<*1H 3^7_>s-°}- 

Co(10wt%)/Si0 2 aflS^k z})^ Co(10wt%)/Si0 2 # D fl =■ -^H H 2 SC'1Q%)/H 2 7l ^1 

1- 40ml/^ -fr^^-S. 10°C/min^l <££r*H 400°C°lH 2^^^ %SJ- 

^ Co(10wt%)S 2 /Si0 2 *H^€ ^flfe J£M<*ll ^o> ,^-§-7] (100)^1 

^Jl oHll^l^^CC^) 1 ?]: lOml/min^S 5^r# *>-§-*l ^ 9^ ^ 

(135)1- ^ ^nfls. *fl^Kr ^flS. #0] ^^*V ^H^, ^nfl^- ^Efl7l- o> 

\i tiV-g-7](ioo) i}H A&^k t£ Sl^f. ^11- #°1 , *H .3.41 °1 14 , ^iE}7> 

Ji^ ^-4- ^ ^ f-fr^ sl-^-l- -^4 ^ ^nfl ^^^11- H 6«fl ti> 

2]- ^ i^-7l(410) ^SM^ ti>-g-7l(100) iflS Xfl^ ^ 

<52> ojfr]*)- ^-f, *H-7l(100) iflS. X]^€ ^nfl ^nfls.^- o]7>£]^ ^Jf 

3 7l-<l > ^l^tfl, TJ>olHS.^ol«.efl 7}<l^nl-. olfi^ ^nfl #-§-71(100) 

°fl -¥"8-^ ^ *fl ^ 7Vi ^ofl S]*JH Jf-S-Sl^r #*fl 4H1 ^ 
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<53> £ lO^r £ ^fij tiVBJ-^i^V ^A]oflofl o]-g-£|^ #x}7] -itS- inductive 

heating) M-^T*- ^ <« 7flsf3 o S £ X|^ i^olt}. 

<54> ^*fl ^ o.S £ 6°fl u><q. ^ M-i^f-Ji ^ ^lfe it^Q ^ A H1 

<t£r ^^}7l -fj-i 7><1 ^ iL5L51 ^ , £ 10*^1 *lH € Wfi 

o] til-g-7l(100) S^(coil:215)-i- Z-^rtfr -^(255)* ^.l^ - 

^ o_^_ ^sj^. ^-Jf 7}<IJf (200')# ^«1*>^ M-i^r^ ^ AH?£ t 

<&t±. 3.^(215)^} <j}7}£|±r Sl^MI ^*fl A i ^(215) ^r^H^ 

^7.>7l^-o] ^^-JI o]E^*j- ^7.>7l^ t&sH ^r-S- 71(100) HSJ^^^ 
^(135)^ AjeMaj 7\<§.m. SXA . 

<55> s. ll^r ^"^^ u>b>31^ -gAlo|flfl 3M*| 7><i( laser heating) y ^ 

<56> ^-j*D^ 7><t£- £ llofl 7^1 A] ^ U><£}- ^-ol i]}o]*\ 7 ><i WJ-^ASS ^ 

^€ ^ Sl^. £ n°fl ^" 6 1 ^-S-^Kioo) ^3H1 sll 0 l^ 

^Aj7l(7l0)* ^^ls>JL, elH*1 iHMtflOH*! ^€ U( laser beam:750)^§: 

^ £d(lens holder: 727 HI 31^(725)3. ^3 ^HHH^ 

7]-<g-i- ^tg^- ^ oicf. ole^ ^ 7><i-g- efl e>l 7-1 «] (750)^1 3] 4=^ S^^S 
*1 «V-§- 71(100) i^H ^11(135) #*fl £-^(135' )-ir 7><i^- ^ 



<57> 2. 12^ -g- ^^^1 aj-HJ-^i *V -^Al^lofl ol-g-s]^- RF 7}^ (Radio Frequency 

heating) *!HH ^Itb ^ ^ <« 7^^2-3, £^1^ H^^l^- 
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<58 > ^*H3o_3., ^Vl-fr 5. 12^1 afl^m ti}2}- £o] RF 7><t 't^SS ^3) 

+ oi ^ s-o), i i 2 ofl *\}X\Q tij-Sf ^-ol aV-g- 71(100) RF ^7] (800)1- 

RF ^7l(800)«^l>H RF°fl £ ^Aj^oflA^ ^J=L 7><I# 

*r RF<>fl 7>i^^ #^(135) #°fl £^U35'M: ^ 



<59> 



<60> ^ ^M^, ^^11- 7><l§H-^8r f£ fi$H*l 
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#7l #-§-71 vflsl #^1- ^^^O-S. 7>^s>^ 7><1 #741; ^ 

% £.3. #4i «- ^ H o Vt 3 • 
2] 

^71 ^ol ^ W#> #«, ^ ^1-, ^rS, 3^ 
3] 

aflilMI ^7l #*Htt 

4] 

*U^1 SZ^, ^7] ^Ufe 
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[3^8" 5] 

^SflS. 71^ iE^ #*fl°fl * %3*- 3E±r W «>-§^l ^ 

[^Ifr 6] 

7l^Sl ^nfl ^aflS. #7] til-g-7] iflofl a()^-S)fe ^ 4^1 *}tt ^ 

[3^8- 8] 
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[^H- 9] 

91°]*], #7] ^ ±SL^ 7}^ 

[^U" 10] 



&<>H, #7] 



#7l 



7}^# c] if-s]-^ ^-1: *\t= 



I^T^a- 11] 



[3^8- 12] 



^fll^l 5d<>H, #71 7>1^ 



13] 
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14] 



afll^M 5a°H. # 7 1 7 }<I£- 



[3^*8- 15] 



aflllMI # 7 1 



-7-1 _0_ 



16] 



#7l H>-§-7H 5L^^ Aj-7] iufll- ^eM^ 7><l£Rr ^ 7>' 



^-fr m^^S- H}^ ^ #*1. 



17] 



*lll5#°fl 5a°H, #7l #-§-713 Hi^r ^I^H 



#71 «>-g-7l5.^-Ei ^ihg- x>^>^ ^1^1- Cl if-*Rr 

18] 

15*8-41 #71 #nlH- AV7l #-S-7H 7l#o.S. *)l^Rr #*ti 7^^V ^ 



cl i^Kr 3i-§- ^8-2.3. ^ &± M-ic^-s. ^ #*1. 
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[^H- 19] 



^-71 ^ Soil <£^.Q ^711- S^Rr ^ E}-^ M-ic^-W- ^ 



*1. 



20] 



^1115^1 91°!*], ^ 7 >1* 



* Til 



#7] nj-o] 3.^^11 71^ n>o]a.S.$IM±i ^HM; 

[^T^ 21] 



aV 7 ] ^s)- S«H 3.^21- SL^* ^]7H>^ i^-^l-fe ^SLS. *} 

22] 

■ff-w. 
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[3^8- 23] 



*fll5^1 5d°H, ^71 ^ 7>' 



^ o_s. q-i^fr-^- tM3 • 
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